Enzymically inactive acetyl-CoA carboxylase [acetyl-CoA: carbon-dioxide ligase (ADP-forming), EC 6.4.1.2] was found as a component of bovine milk-fat-globule membrane (MFGM). Acetyl-CoA carboxylase was present in MFGM at a higher concentration than in cytosolic or mitochondrial fractions of bovine mammary tissue, which makes it unlikely that its presence was due to simple contamination by these subcellular constituents.
INTRODUCTION
Bovine milk contains approx. 3-5 o fat in the form of small globules. These milk-fat globules originate as small droplets of fat near the basal region of the secretory cell and, as synthesis of triacylglycerol proceeds, the globules migrate through the cytosol, gradually increasing in size until reaching the apical surface of the cell. The globules are secreted from the cell surrounded by a thin membrane called the milk-fat-globule membrane (MFGM) [1] . Although a great deal is known about the composition and physical properties of the MFGM and numerous theories have been proposed to explain its biosynthesis [1, 2] , the true origin of the MFGM remains a point of controversy. The polypeptide component of the MFGM contains a mixture of proteins, lipoproteins, glycoproteins and enzymes [1, 2] . Enzymes that are major components of the MFGM appear to originate from various subcellular locations within the secretory cell, including the Golgi apparatus, rough endoplasmic reticulum, apical plasma membrane and cytosol [1] . The role of these enzymes in MFGM formation and milk-fatglobule secretion is unclear.
Acetyl-CoA carboxylase [acetyl-CoA:carbon-dioxide ligase (ADP-forming), EC 6.4.1.2], generally regarded as the regulatory enzyme in fatty acid biosynthesis [3] , was thought to exist only as a soluble component of the cytosol [4] . However, the development of a method to detect [5] and quantify [6] the enzyme based on biotin content rather than catalytic activity led to the discovery that most of the enzyme in rat liver is associated with the mitochondrial outer membrane in a relatively inactive form [7] . The purpose of the present study was 
Preparation of subcellular fractions of mammary tissue
Mammary tissue was rinsed three times with cold (0-4 C) sucrose/mannitol buffer as described by Greenawalt [8] . The tissue was minced, washed three more times, and homogenized in 4 vol. of sucrose/ mannitol buffer using a top-driven rotating-knife homogenizer (Dupont Co., Newtown, CT, U.S.A.). The homogenate was filtered through three layers of cheesecloth. Cytosolic and mitochondrial fractions were prepared by differential centrifugation as previously described [7] .
[methyl-'4C]Avidin binding was used to detect biotinyl proteins [51 and to quantify acetyl-CoA carboxylase [6}. Protein was determined by dye binding [10] , with bovine serum albumin as a standard. Western blots SDS-denatured proteins were separated by SDS/ PAGE [6] and electrophoretically transferred to nitrocellulose at 0.5 A for 4 h. The nitrocellulose was blocked by incubation with 3 % bovine serum albumin at 37°C for 2 h and dried at room temperature. Detection of biotinyl proteins with streptavidin Western blots were incubated with streptavidin (5 gg/ ml) for 4 h at room temperature. After a 30 min wash the blots were incubated with anti-streptavidin antibody at a 1:100 dilution for 12 h. The nitrocellulose was washed for 1 h and incubated with a 1:100 dilution of 125I-protein G for 2 h. After extensive washing to remove any unbound protein G the blots were dried and autoradiographed for 1-3 days.
Immunoblotting of acetyl-CoA carboxylase Western blots were incubated with anti-(acetyl-CoA carboxylase) serum at a 1:40 dilution for 12 h at room temperature. After a 30 min wash the nitrocellulose was incubated with a 1:100 dilution of "2II-protein G for 2 h, washed for 1 h, dried, and autoradiographed for 1-2 days. Preparation and properties of the antibody were described previously [11] .
Materials
Streptavidin, anti-streptavidin antibody and nitrocellulose were obtained from Sigma Chemical Co., St. Louis, MO, U.S.A. Sources of other materials were described previously [12] .
RESULTS AND DISCUSSION Fig. 1 shows a fluorograph obtained by labelling SDSdenatured biotinyl proteins of MFGM and mammarygland subcellular fractions with [methyl-"4C]avidin before SDS/PAGE. MFGM contains a single biotinyl protein identical in molecular mass (251 kDa) with that of the upper band shown by PAGE of mammary-gland cytosol and mitochondria. It has previously been established that the largest biotinyl protein in both cytosol [5] and mitochondria [12] represents a highmolecular-mass subunit form of acetyl-CoA carboxylase.
An autoradiograph of a Western blot incubated with streptavidin is shown in Fig. 2 . The biotinyl-protein pattem is identical with that produced by preincubation of the SDS-denatured preparations with radiolabelled egg-white avidin (Fig. 1) . Streptavidin, a bacterial protein with high affinity for biotin, does not bind glycoproteins, an undesirable property of egg-white avidin under certain conditions [13] . Therefore, it does not appear that the biotinyl protein detected in MFGM with [methyl- "4C]avidin was produced by non-specific binding of the avidin to one of the high-molecular-mass glycoproteins known to occur in these membranes [1] . Fig. 3 shows a Western blot of MFGM proteins treated with anti-(acetyl-CoA carboxylase) antibody. The antiserum, which was capable of immunoprecipitating the cytosolic and mitochondrial forms of the rat liver enzyme [12] , revealed the presence of a single reactive band in the MFGM preparations. This protein was identical in molecular mass (235 kDa) with the biotinyl protein detected in MFGM with streptavidin ( Fig. 2) and [methyl-'4C]avidin ( Fig. 1 ) (after subtracting 16 kDa for the mass of monomeric avidin). Thus it appears that the 235 kDa biotinyl protein present in bovine MFGM is a form of acetyl-CoA carboxylase.
Attempts to detect acetyl-CoA carboxylase activity in the MFGM preparations have proved unsuccessful. However, this lack of enzyme activity is not surprising, considering that the actual specific activity (units/mg of carboxylase) of the mitochondrial form of the enzyme has been shown to be 20-fold lower than that of the cytosolic enzyme [12] .
Quantitative data ( 
